
Multinomial Theorem 
 

Multinomial Theorem is a natural extension of binomial theorem and the proof gives a good exercise for using 
the Principle of Mathematical Induction. 
 

Theorem  Let P(n) be the proposition:  
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x...xx  where  n, N ∈ N . 

Proof  P(1)  is obviously true. For  P(2),    By Binomial Theorem 
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   ∴  P(2)  is true. 

Assume  P(k)  is true for some  k ∈ N , that is  
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   For  P(k + 1), 
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  , where  r = ik+1. 
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   ∴ P(k + 1)  is true. 

   By the Principle of Mathematical Induction,  P(n)  is true  ∀ n∈N . 


